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background: Heterotaxy patients have randomized left-right patterning and exhibit a high incidence of airway ciliary dysfunction similar to that of 
primary ciliary dyskinesia (PCD), a reflection of the common requirement for motile cilia in left-right patterning and airway clearance. Transposition 
of the great arteries (TGA), a congenital heart defect that may be considered a laterality defect, is characterized by aorta transposed anteriorly and 
inserted into the right ventricle on the body’s left (L-TGA) or right (D-TGA). In this study, we investigated whether TGA patients may have PCD-like 
airway ciliary dysfunction and exhibit increased respiratory symptoms.
methods and results: We recruited 64 patients, 45 D-TGA and 19 L-TGA, and assessed ciliary function by measuring nasal nitric oxide (nNO), 
typically low with PCD, and obtained nasal scrapes for ciliary motion (CM) analysis by videomicroscopy. We found 35% (16/46) of the TGA patients 
had low nNO, and 59% (34 /58) had abnormal CM, with 25% (11/44) exhibiting both abnormal CM and low nNO. Respiratory symptoms were 
increased with abnormal CM, but not low nNO. Sequencing analysis showed TGA patients with CM defects had significantly more novel/rare coding 
variants in PCD genes, similar to PCD patients and heterotaxy (HTX) patients with CM defects. D vs. L-TGA patients were indistinguishable with 
respect to all these parameters.
conclusions: We found high prevalence of CM defects in conjunction with increase respiratory symptoms and the enrichment of PCD gene 
sequence variants. These findings suggest TGA and HTX patients might share a common etiology involving motile cilia defects. 
